Presynaptic depolarization of unmyelinated primary afferent fibers in the spinal cord of the cat.
Low intensity (1-20 micro A) intraspinal stimulation produces in the sural nerve of the anesthetized cat short latency responses (3-4 ms) due to antidromic activation of fibers conducting in the A range (43-65 m/s). With higher stimulus intensities (up to 400 micro A) late responses (120-250 ms latency) may also be recorded. Simultaneous recording from two sites in the sural nerve shows that the peripheral processes of the fibers generating the late responses have a conduction velocity between 0.8-1.3 m/s. Collision between antidromic and orthodromic responses further indicates that these fibers have a peripheral threshold 20-25 times that of the A fibers. The late responses were largest when the intraspinal stimulating electrode was located in the dorsal horn, in the region corresponding to Laminae II and III of Rexed. The above observations suggest that the late responses are due to population responses of C fibers which are antidromically activated in the dorsal horn. The excitability of the C fiber terminals is increased by conditioning stimuli applied to other cutaneous afferents with a time course resembling that of the excitability increase of the A fibers on the same nerve. It is suggested that the effectiveness of synaptic transmission from C fibers to second order cells may be modulated presynaptically. In the decerebrate cat the antidromic responses of C fibers are reduced, but not abolished, by reversible spinalization produced by cooling or by sectioning the thoracic spinal cord. This suggests in addition that in the decerebrate preparation the presynaptic effectiveness of the C fiber (presumably nociceptive) input may be tonically decreased by supraspinal influences.